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1 

*H»©IBteilU©J&«&fT*>*5lU 

EBfc: J: 5 S5£1:5SEEi:@Ea»e><E>®Ei: 9 
X, ±IBf£ JSM^v* 6 r. t £4$® 1 1" 5 if 

[«** 3 ] ±ia«a«*@iRiaiStt7'9 x-^f-f * 

[if#:*4] ±E«SMB*@iRStttt7'5X^7 ? -<^ 
SM1*0|R0*-C*>S 1 1 +5 if #92 Hgo 

[if** 5] ffig^AftS«Ettlftfr#-*-5aaK*tl 

* tj&iM-s r t s?w* t -raw** i e*©?'? x-r 

x>f W /^v©SEft*Jfeo 
[if** 6] ±fB^'iroftm^J;t>*±iB^2roScmtt 

t -hlB* 2 ©*E*ftjBM6-*- 3 r fc £#$t t T 5 if ** 
1 5 IE®©:/ 7 X-r-r -< W ^^/KO^Ki^r 

[ft** 7 ] Ji|B# 2 ^SjE{S(l^/i«^SEEW± t 

u ±e» i ©«E«B3tt*M*&«BEEJiT t r t * 

[IS** 8 1 ±EJ*l J; W±IB» 2 <2&m& 

i: f £if** 1 7*£»*S 5 15^(0^7 X^r^f * X V 

[§t** 9 ] ±e» 2 osjEfitt±tam i omjEfto 

[1S**10] *«f^/u^Sr, «$«^£0ifcrs/c 
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** iMl 0Et©^7X^f-f *X W<*/V<DIE 

[11**12] lllWttWBmoilftJWtt, ±E3tf$^ 
*tt±ES£ l <0*E«ft:ttS:*"rs r t Sr4#« i 

[if** l 3 ] it** 1 7bm 1 2 (0^dMc|E«t<0|g 

io [it** i 4 ] Kmmuv&£fc<oiStnkmnm£#- 

[if** l 5 ] iEttitffllHtt, ±E«««I*1:0* 

2>Z.k T»« r t *it#® fc -raif ** 1 4 E«c0^y X 
[if** l 6 ] ±Eflc±JBBtt±E*JR = >r ^at?a 

30 feH«M**fcB3£«-f 3 r i: "C»5 - £ 2: *T a 
if**l 4E*^X5XTr r ^^^W^^©IKSIiia 

[»*«17] ±E*xhfflMtt, ±E*a=^/v^3fe 
i:^#mir*ra«**l 4Ef^7 7X-77>{^^W 
[0 0 0 1] 

40 [3SM<OJR-r6fi[«^»] r^PJU^a^yX^-r 
l-ffiS5c«So A c - P D P ©JE»lHlBXV-?-oeili*jSfe 

[0 0 0 2] 

[tt#<Dftfif] PDPH »MOxVlf£/3 v^fcfix 

o+r, ^^eyanSr^-fSAC-PDPO-oi t 
t, stttsoAc-PDpas*!), BiTte, :opd 

50 [0003]eai5tt, Sf*OlifcllA C - P D P CO 
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C-PDPtt, ^]^tfW7-1 4 0 9 2 2t^ 
^5^7-2 8 7.5 4 8f^«»C|BS$ix51)<0'C*> 
£ 0 mm I 5\ZiiV^Xs E»«SAC-PDP 1 0 1 

SS102 tSW2SWft*^»rtiEllS*ifcWa5if 9 
*S«l 0 3 kSHfxS,, ^LT, flffffiytf5;*i£ffil 0 

2 <otkn&wmo>&m±\m. evmc»*3M-» i «« 

1 0 4 Jfctf* 2|fil05 as-tfr-ett n *i*oi£ft»jj8: 
£*i/ci^o IIU 0 1 5 5 «i, 121 io 

m i o 4 , 105 (O^go±^-9st-, ^Jittftfl:^ ('< 

10 4a, 105a §r*r5ifr&fctt\ 

»2«*10 4, l o 5 Sr-ttb^ixffia l 0 4, io 

5i*>Gf£ 0 AC-PDP.ttPWT«ffil 0 4, 1 0 55: 
fc, 015 \Z7rrfi: b \z s KSfcJI 10 6 tO^®±(cft 

Ki o 7dsj!S»jfe*^*ffi(cJ:5»rtsn5»^1>* 20 
^ £<D»&K:Mu ftmWI 106i:MgOll07i; 
^ftt, r^m*^ 106AJ £ fcH?-So 

[0004] was* 9**k 103 ^aa^^ 

0 8j WHI10 4, l o 5 fcKStf- Si 5 

fcK*##**L-r*5 D , W«* 10 8 H^tt, 

PS^i i o^jm^i o 8ispfr»!iiift»fiS:StfCV^ 
So ^ili l oil #Sc«ir;v^Bl1-5^«^S 

i5SttOS#Jt*fct 0 -tit, #?IJS4! 1 0 8 <Dg£ 30 
Wfc*Jfc"T 5St#*Wi l 0 9 J; < * h y -f 

[0005] ±ft<DM7&%ffix.z>$imtf : 7xmmi o 2 

SS1 0 2, 1 0 3<DK<D2*KfotiHe -X 

KAC-PDPlcjsvvt, SVMcjejfcjfe5fir«ffii 0 
4, 1 0 5 fc^J««l 0 8iri9EBf5ix5tta;ffiH 40 
2\ SttPDPOlo^tfrtt-fe^K BP*>Bf3!fi:fea 0 
[0 0 0 6] ftfc, tt#0PDPOftfl:#$eib#ife 
016, Hi 7Srfflv^RW1-5o Hi6tt, ^ 

Pfl 01 5l^1-4#igOPDP£ffiV^ 0 P 
DPI OH (*1*-IrJ) fcftoTEtt 

sn*:, t mi 5 oyinftm 1 

0 6XBlO6Af:ttS) T«^tbfc® 1 com® (01 

s <ojh i ttfli 104 mffiSo «T rx««j t*-S) x so 
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tf*2<0««§ (01 5^2ffil 0 5iC+B^ e J£AT 

[0 0 0 7] HI 6fcSrf£ PDPlOttn*© 
XffilXi <#JB«F* rxj |qtt<**i (i : 1~ 
n) ft»TK9JU KT Txtt^X ij fcfcP*-C) *ss 
VNfcWrttiJRSSftTV^o w<oxtt«iX i i£vMc# 
Srfifc"rn*©Y««Y i (*E#i£fco^TB:x«fiiX 

i fcRHRfcU SkT TYUSY i j Xi 

XflX i tYfSY i H^I^p y^^>**«ffi» 
X i , Y i &J*"K UTx XSffiX i.XHYHY i 
0*jX^no-«tt, #«&X i, Yi nmsoft * 
Otffi) SrfP*D-t^fc*^iEtblH]K l 4 *fcttY«« K 

7^0$ 1 5teg8ttS*LT^5 0 XgHftElKl 4ttX 

WBK?^^iaKi 4 i c i 4 2a>b« 

[0 0 0 8] tLT, **«fi#x, Yo&wtJjfofrW. 

1-Wm (SkTs rwm^J ifcW-S) 

jRS*tTV^ 0 Btl3ESl8ttWK7^^18iaU!e 
fb I C 1 8 2|cJ;&fl|/££-;tx5o 
[0 0 0 9] tmm&l 4, Y«*BK9^^IhIB1 5, 

SlbSl&i 8«:m^lH]S&4 itc»jKSixr*3t), «*tt 
■3RH1B4 ^7t N «ef&lH]%H:SJ«i[e] 

SS4 0 ^bft!l*»«#SrA*"r5 r h -?WE$i*:T^£ 0 
[0 0 10] K±<OAC-PDPOEI6*ftO— ot L 
"Ctt, Mx.fM?7- 1 6 0 2 1 8^ffl(C.BB^*tt 

^7^-^K»!Bart<OBt6ftJgSr^-r^-f ^ >ymx 

IS^Sr r^f^XiJ (i : 1—n) fc Pf I>\ n*^>Y 

UT S n^Sr-gLT rffWKYj t P?^ 0 ^/c s 
(^wtiH ryijmSwij (j : 1-m) bW&o 
[0 0 11] 01 7\Z7jk-fy-77j-J\sb* (S F) ft, 

m»*ot»©i7i/-A (F) Sr**OJHBIHi:»« 

[0012] fy't^wj Ttt, Mii^f-y 

IffiXn ^frtt^Yir^Ffli-v *<0S£T*s t? ^Cfttejfi 

[0013] ^tc, rrKu^Wlj til xttffioig 

ft I C 1 4 2i3<fcVW«ffi<0ffiftI C 18 2.0ftf^fcJ; 
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KfeSSitT, *©-fc;H:;**34#$:*T5. AffrWfc 
tt, Bl? \zyjk-ti. 5 l^s *t\ I c l 4 2 (ommzi. 
otfftSx i icJIUJc^^+^^Vx gSrEMULT 

x i toH-c#tii*ScmT?&5 rr kv*J&Sj £?s 

Wt5. ffm^X i XtWTWiYfeBV x g + V y s 

i o 6 a (h i 5 #so ©*B±fctt, *©iw*'< 

[ooi4] rtuc^LT, Wff ufctt*©**©*/!' 
T?tt, TKi^firttlrifirSitfc^ft.** a***©*? 

[ o o l 5 ] r KU*JHM**T"f5 ilMWfcWHIBte 20 

•f, r©3fiifflttx 4 i©#-e«sx{;:®Ei$ 

IE®)^feT*>5. 30 
[0016] rr-e, Hi 5Sr#i»L*#e>, Mttttm 
MHO»^Sr»L<a-<5. *1\ t?«Hi0 4, 10 

t, rco^mi-i o-4G5jiwma*H 1 5©«7fc#Ji 1 

o 9«r»]frf-5£ifcJ:!K 8*fe/i':W§3M-3. w© 

*;h*;ft©<Itti tti!!©«4*r*i- Sffllfll 10 4, 1 

o 5ro^-(B]i^SiU frW&i o 4, io5±©g&®# 

/I 1 0 6 A<omM±.KWm.^1tM=H^-< ^tiEomM 40 
£ rntt#j aft, gm#©4tt. WPPfti 

ffittKik#-r 5 ft: iM#^t5ifi:ii, fl-ttW 

[ooi7] £©S«ffias»/*^5«JmEPAn«#«r31 

»5*rtm«< »B*f©»fiSfc#v\ scmcma 

Lft.ttE/>W* Srff SM§ 1 0 4, 1 0 5 H(cfpAD-f 5 
jBt-rtfc^T**. t©*5fc, r*J*«a«fi** 50 
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*#•*-> srBMnrt-s sauna::-*-;: t 

3ft.*, Wff«ffil 0 4, 1 0 5WKJ0i$cteaM4 
[0 0 18] ±3fiOftfWafcJ:*ttt, RH0^</u^O3t 

[ooi9] twr, ^aiBiiomffi^^fffcMWE©* 

gmm&ZVrehZtzib, r§t1i3?i#©;6fr®j 

[0020] r^g|5Ppjp«flE^fr©S5cmj T?4#fig$tL5 
fttrWfc ffl¥9 - 6 2 2 2 5^#i?8- 2 7 8 

n-CV^j;V\ fc-f #B8¥8 - 3 1 4 4 0 5 

^ **W#e>I^J;53feP©«M, W9-2 7 14 

5 8-c rsm#±^©»mj *ra«ttfc»4s*5*ft 

[0 0 2 1] (^m^llslltXiaK) AC-PDPttSI 
«©£}(?-?£> 5 ft. «\ r©PDPSr5E -^fe«i-5BRfcW 
»miE/</v^©fllEEi[© 2 -t&t>VN-^^©^l:fiS^(cit 

seoTx PDP©/^i-^x©iiiD^#o 
rt 5 M%mi3 tt*WT # * v 4?* * 4 1 © »c4 fi . 

[0 0 2 2] ^w"C, ^5^«^SrlUllXi-5[HlKi- 
OV'TCSP, 0lJxfi#M¥8 - 1 5 2 8 6 5-§-&^ 
^<aBS5 6-3 0 7 3 O-g^S^BB^StLTVS. 121 
l 8BW#©^»!:HI***i.5*a«AiaiRlHlB (K 

w»*©«b0K**+taT*a. iii 8ic*tet 

Esse, JSftFfes^Barot&^tpSr^i-aiHis-efeo 
i©«HB:Hi6©e«ici4 2H:JKl*fflfcj!t 

5o Sox, BB»icttxmtttY«itt»*ji»cp 

tear^tf«»EKtt0i sfc^^nss^fiSo -f* 
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SH*-C*3FET2 0 4-2 0 7 Srfrf S^***® 
82 0 0 i^ EK, Myf*M*5FET2 
12, 213t^;V2 0 8tjfiS2 0 9i:^t-K 
-2 10, 2 1 1 ta»fcj*5«&«;&0!ftB!82 0 22*P 

DP201 fflot, **jS£cf) fcafew^sBKtsn 

TV*3o Z<Dlt#> y .HURE1K2 0 2 tt3feyiI#fiS<0&8l 

Sftfcj^T, PDP2 0 1©»t»O*l*^CPK 

#S^tbTV^5^>'V^-Sr-i[a^^2 0 8 fcjRlRS 

co&S^ t ttiB^<D*fifcS*«1"3 i 5 K F E T 2 
0 4-2 0 7, 2 1 2, 2 1 3*BltlWJW**l5« 

ttElK2 0 2 ia.oT^iMC P O&m^A-^-Sr 

[0 0 2 3) Ell 9H #]xJ2#MB86 2-1 9 

2 7 9 8 fl^flK>4#BBBg 63-101897 
£H3«$«*@liS®&3 0 2&tn7 P 7X^7 
XW««OB»EIBSr*'rHTfc5o Hi 91;:**+ J; 
3fc* SR^X^^^Wffltt, *1*»CP 20 
£W1~3PDP fc, ^yf3 04-3 0 7S:tt5^ 
^«^SKfcS:«^ ^yf312-315i3^ 
;V3 0 8, 3 0 9.fc3yfi/f3 10, 3 1 lj&»fcfifc3 

0 2£{ff*:3o HI 1 9 Ciiicfi 5 fc, EHRE 
K3 0 2tt?tMCP (ipibPDP) OMS^il^It- 

s>^3 12-3 l4Sr»9I»2:ft!Mlliii-5r:i{ci5, &m 
« c p \cwm £ tiT v ^ 5 ^*/tx3r- £ =i -f ;v 

3 0 8, 3 0 9^tt-I=iy7yf 3 10, 311 30 

[002 4 ] ia 1 9 (ommumo^^mn 30211 

Hi 8©ffiyi]#«SO0iKEl!S2 0 2 tifr&LT, *tf> 

yf3 10, 3 1 lfcJStt5Kll*S4©^ »« 

<, Sot, ScmS:=t>'^^-^L J ^ :> •tV^t 
&3 0 40 
[0 0 2 5] 

HBWtfjfcft t ct 5 * r 3SS] WflMWB .«» 

v n ft A 5 #4 c 3 fc V 5 F<3S* 5 *> o fc. 
[0 0 2 6] (*^nfttf-^g£) PDPtt^ftOT 
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TSr3l*fi::i-. 
[0 0 2 7] *fc. *ffc^»EPJB«E^flE(Ojfc«<0*T 

tt*#<43. 

[0 0 2 8] (S*ntttT-*««E) lir^i-SltttsaS:* 

3<0^fo3o rtut>*fc x /^vrt<b#iryv(©ft«BBte 

#S5feto*£^fcOK:fc3o. 
[0 0 2 9] (mJE-r-^^) toT, £JL±<?D#X.^S 

^T^5£fc:Rf§£^x.3o Ld>U r.*tH:Sc«oa* 

3 Q ««Pft«fflB«>j»T^2:*^«ffiS:^^y ^ 
•T3 £ fc &^x:3 i LfeSriTettSffc Lfc-r-^ 

[0 0 3 0] (|I]&Kj£) 3fe3?iJ*«S^lHliRlHlK 

/u^ SrPPlP LTSW»£#0S«&«*-r * 
[0031] **Wtt±IBO#iL(2:aE^v^4 

[0032] «atoif^^srwc, emffiog 

-*-3rfc*r«S2<DBttfcr3. . 
[0 0 3 3] mWtkM&®#fc\*rM&&tt<Dmtts \f 

[0034] M? ? iJ#S^oM^fl;^EH]lR[El^^-i5v^r^> 
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Hrw* k s<jvx<Dm\z.fr±mr$ 5 r t tri am* 

tttt&«4 t^-f <t^>AC-PDP ©IBttll]BS:»5 
[0 0 3 5] ^J*SS!^a«^®^lHlK^*5V>T 

iP-f 6ttE^v^*»flKT?& 5AC-PDP OEBftlsltg 
[0 0 3 6] 

t>*5 » 2 ^mJBEffi t firfrf 5lt«f i^o TBS 
[0 0 3 7] If*52^P^^57 , 7X7x^^7'V 

[0 0 3 8] »3ftS3©*Wfc«5/7X-rf^ *XV 

[0 0 3 9] »#«4<0«Wfc«aX9X^7 ? ^*XV' 

[0 0 4 0] IS*^5c0^^6X7X7-r^^Xl/ 
[0 0 4 1] if*3®6C0^PJt^5X7X7x^^XV 30 

[0 0 4 2] IS*^S7^PJ^5ryX^x^^^l/ 
[0 0 4 3] ■t*S-8 03SM^«5^5XT7 f ^^^V' 

>f/^u©ett*fttt, »i©SWlJ3J:iW([2 0Jk«tt 40 

J£M*5 W*2© mJEft *K5fci- 5 t <D T a o 
[0 0 4 4] tt3ftS9©*Wte«*X9X^7V*XU 
/<^KDK»^»tt, « 2 <0«fiEtttt» 1 coflJEfifO 

[0045] ttx&ioo&mi&zfjxvj'jxy 
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[0046] 1 (D^m^^y'v^f^ *x 

[0 0 4 7] n*«l aojSBfcfliS^^X^^^ 
[0 0 4 8] SWJ^a^Xvr^/ 

[0 0 4 9] Bt*35l 4 0J8Bi:«5/7X^7^ *X 

&m S:W*1- 6 «fitSK* * <£> it JB K S:K *t 1> o "C 
[0 0 5 0] 1 5W^ici5X7X-77^{^X 

»*3Si 4Eft*>X7X^7 f ^*xw>>< 

[0 0 5 1] 6WJ^5 7 7X^^7' 

WK«tt, 4|B«^7 P 7X-77-{ *XW< 

*/u»«K:*5V^ {fc±#IHtt±E#S=>f /McttWt;: 

a^fiWtSriEWflE*^ s^&^LT51«3*;fcO*> 

[0 0 5 2] ft*9 1 7 03888 fcfl* 577X-77^X 
W8lft, »*Sl4fS^7 7X-77^XWX 

[0 0 5 3] 

7 1 4 5 8(c^$Hfc rem^riffco^mj ^#^Lfc 
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Srtt##T-t-5fc», gis«^T*»i¥to«E£*©tt 
[0054] r^»sini«E*#oartij 

S©fc#U rafBff^#**k«j £<#fflLfcS&»tel 

[0 0 5 5] «««f^#e>SlrilSr»ffi+5t» 
#»*&to±£*5£i#T*6. AC-PDPttii* 

BBUTtt«iltf "^X^^^^WftSfttflf <# 
: EDJf-f, 1 9 9 e4»ff) ^»U<SS^b 

U SKimiSr SrfJffi LT^-i?v«: t « r t T®SK$& 
SrTff £ r i: as-c* *»*S:»5 £o 
[0 0 5 6] WJifftiSLfc rgm#i^»SJ 
LT*»**»5#»fc:BBLTB\ #»W#fc©5te»0 

^p^ N #H5p9-2 7 1 4 5 8TW6>J&MCL*:*s, 

t>OTfe£ 0 

[0 0 5 7] JWT> HteSVN-c*38W^J:5iaKo»ffi 
-fEJTfcSo ^f, EUKfeM^Ttt, PDP^fttt 

?i*sao«ia«AiHiiRiHiBasttffl$ixTv^5. Him 

E) fcSEttSixfcnSMOS FET11 Wyft 
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«fc3*b-C*i?K 3Ky-^B^nlMOS FET 
1 20KWViB ; FfcSBK*^"C43 9, niMOS F 
ET1 2©y-^4B-T-tttt»*^^5o **5. MMO 
S F E T 1 1 , 12 ivf *bfcafe5lia» * 

-f 5MO S F E TICOVNT t> t i"5 0 

[0 0 5 8] WFET11, 12H XflK7^ 
/«H1 (H16#M) <D— ffl 
10 J^ljEjJsath/S^^^^^ vSrrti") Sr*j*U #F 
ETll, 1 2<0y-hffl- ; P^fp*D^n5IEli)«^- 
-h«£) iaoTX»gft5rlIlfiV s 

*-f^!StT*£\ ^tb^^H5FETO#BS^-g-§ r ffi 
1/^ r^yyWs'f^ll, 1 2j 5 f-Pf 

& 0 sn i c 1 4 2 atE4$%«nm^a«ii«ffi 

t&oTi>£^T;irT&€(&LTv^ 0 

[0 0 5 9] mif. Y««<D— YaffiKy^EI 
20 Sgl5 (Hi 6 #B8) rtf-Rttfe*^ FET 13, 1 
4^tf^7y7^S/f^l3, 14{£?g^£tlT 

[0 0 6 0] Jft, BH*^aMlt?HAy*:SB^OlHlK2 

2£ r(Hil5llHlK2 j irfcPf-So EHRHIK 2 tttSjfeoffiflJ 
H««i«*leliRia» (BH9#B8) fcfcJ:-tlSliy*j£T 
<fcv\ fcfcfU 0ifc=i>'x^2 7. 2 8lt»l^ a 
o, ©ifc^^vw 9, 2 ods^y— KiwGNDAsr/ — 
KfcfcS± 5I-^V^-K2 5, 2 6dsSE»SttTVN 
30 £ 0 

[00 6 1] El l Sr#H8 boo, 0 2 l^iiif? 

CO^-T 5 V^-Y— P D P 1 0 (DmWlJjfe 

SrRWi"5o ft*. H2^tffiVl-l-Vl8l«ti 
F E T 1 1-FET 1 8<D&#— hSB^HCfftfJDSiT, 
5e«rfS#«ES:*-r 0 E12*^VCPX, VC 

P, r*fc*>X««fcJ:tJ«YttffiJcfpinSix5«iE«J|g 

40 [0 0 6 2] 4*. *»Wl!:j3V^Ttt4*^ilEl*ft«»KI 

xmm, Y«si^&m£®tf5B($TP& 

*M«ffifcDC><^SrH3iDLT>bJ:v\ £7c, vcp 
X, VCPY-jfiSr-asai: trffi«O|Hl*»0aSLW 
ADL®S?r»^ 0 (H2-Ctt*)5^-f 

[0 0 6 3] ST, 94 ^^JfAKiS^Xs FET 12 
*OFF«2lLfc»fcF_ETl 5SrON|C-f5 0 
0, E^^^X^ia^^tbfc^^^f-^FET 1 
50 5, *fi3/f;H 9S:ifrLT/^WCPfclfi]d»oTScai 



13 

f>\ & <i % >^B"CF ET 1 5 Sr-^OFF 

te, te^»asGNDI^:S?«fi*^^TV^5fcft^ FETISH 
1 9 -/^CP-FET 1 4 - GNDH^ot;^ 

(me) asj&fiu gcetr/^wcp<o«BEvk (fg 

[0 0 6 4] ^ ^^C1?SIFET1 SSrONt L 
a, FET1 l!jSON"f5wir«SS3&*fe»10«Effi 

tb5o ft> E|2"CttFETl 1MFET1 5 ttfift S> 

v\> Sftc, fti 0 0riieacSia«:*astt»H:3fcjei-5. 
[0 0 6 5] #4 SV^ETtt* FETlliSOFF, 
FET 1 6^0N^^6li^/^iCPWfiP> 
tif c x^Hj:=i^/V19, ^V^"-K2 2, FET 
l 6Sr^L-"CllliR3>'7 f ^f-2 7lc»tT-r5 0 
isat^to*:^ ^y^FtFETl 2SrONt-r^r 
t T V C P X^GNDtfii^^ 7 y/^tl5)o FET1 

6, FETl 2 fci:iE<DJ;5fcON^>f S^«:*feT 

[0 0 6 6] #^f$y^FTVCPX#GND 
ttfcfcfcfiMMlLFET 1 7j&SONfcfc?K VCPYOf 
ffiH±#rSo S ^Gt-«FET1 7&OFF 

1 u - 5 yms«ONtt5 - tr, vcpy 

2 8 (0x^;VJf-^+^/^;l/C P tC^T L/cS, F E 

T 1 3 SrONKLTVCPYSrV ste^^-fao * 
^>-^J*T?FET 1 3&OFF, FET.18Sr.ONfc: 
LT, /^;i/C P I^Wx btitx^-S: 3^ ;w 2 
0, K2 4 % F ET 1 8 Sr^LtlHllR^^T^ 

t28 ms^i- So +&\^mmm*%:&titc? -( $ > 

^K-CFET14SrONtU VC P Y£>m&£GND 
[0 0 6 7] ££TttWLfclJS#0Mfc:* tt«tt*>f 

e, * >^g~^ s >-^h, 9<<%>#\t~94 

[0 0 6 8] : V k 2*/JSNtft«E0lf£») 

*t\ *2©«E«Vk#+»K<, «*tf, Vk£f 
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U ft««E^iSv^^ (o#tc<v^v) ttVsT-& 
'tSt5Ii:^^o -j{ttfc«BB*6«ESrV f l, £ 
j£ft«BB*&«ESr v f n , -^?H*rf|ES: v s m l , £ 

1 N SfeflMJE^B;^ 
t;VO-?-yyBV s m 1 - V f n t V^x3 0 %h*>fa 
/^v-i/yttVsml-Vf ltfc^o 
£9 £ftfe©Sffitttf&0<3&S, fejsi^V f 1 = 2 1 
10 0V, Vfn = 230V N Vsml = 155V, Vsm 
n = 13 5V§Stfc5c »10«EEffi"CS>5R3fe11JE 
v s Sri 6 o-vt-f 54 6>tf, JSWlE^iBv^-feyua:^ 

tt««m^ffii^yvtt^— 2 5 V±kM&ftM 

<#£ Q l2^1EflL-Cfe^Vk?:14 0V^ 

V s tMl^ »««E©ffiVvfe/Wi v k TSc«1"5 i 

20 [0069] a L^tkmm&^i&^-t^&^v 

v s -c©j«*r fc v k t?co/S*rfc SriS2^«ki!) igr*&<> 

ofc^K&U *?5?9tttVk fcv* 5* HI 
S^ttcJ:^ (Vs-Vs) , (Vs-Vk), (V 
k-vk) t^ot&fr&tt^fttttz^k&vzz. 

30 V s T?»«i-5-fe^V k t?a«-f-«ir^ds«Ei-5 r 
fcK:ft!K H2|c*i-«*»»Ltt*»fc5-fe/^±*fc 
LXHOJ: 5^*»^^^«»^2ig»3t1-5 J: 5 

otE«Vs"Cffbh, *2 0St#*2 0tEtVk 

So 

[0 0 7 0] rW-<tt), ft*, Sc««JEOfibo#*s 
40 5 0 

[0 0 7 1] £fc v «S«ffi*VsEJL^Rrt-Tl>±^ 

u 2a»^ftTv^0ifc«a*3a»a±^»ii, 

[0 0 7 2] (^-^11 :Vk^Vs/l0 O®^) * 

l:JB20(EitVk3&s+di:i<, vk^Vs 
50 /l 0O*g-Sr#;L5. «l<D«ET*>5R3£«EVs 
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r^o VkttaaW**MlSrJ:5»<3l*iBw+lft#fc 
W*P-f5fc»* gB?8£»® (««»£*©»*) 
Stt&SSo »tt»lcittfcb<VkB:!S+*5i:, ft<» 

7 1 4 5 8 ^Zthtc, V k § EflS*«8'< 

tt 1 7 VTfe 5 -tixfiJLi-co^-^^ttaiftT***^ 

*5:feJ:*RJt*BEVs (-jr-^ltrRMLfc^* 
55V-21 o vofil) Wlti/i 

[0 0 7 3] Jfe^-ir— Xlfc-ir-^IKOav^Srafi^ao 

fee -rfrfc^ -afvkTtwufc-fe^tt*©*vs"c 

ktvs^v s/4HTi**^>*^***^ 

<pf--f ^/v©VkTHft&«-r5t)©"e*5d»6, HI— 
©ir/uas 1 HXBfcfc 5 4 mifcltr 5 i: 

[0 0 7 4] ±»<0«#*<»<Wi^8:£ fcrnwaWtrt"* 30 
S^tt«i]x.liv s "saE-fbS^r-f «;:Vk«teS:££fttf J: 
v\> fi«c:Vk«ffiSrVs«ffi*-C**^5lfr±ffrl>» 

5o JBfc, VkSrfcffSlcav^lcVs-COSBfe^B 
[0 0 7 5] ^--XIIfcfc^Tfc, SMt«ffi©*V^^ 

ttVkW*3t#a< (i^CiotliMtf) , & 40 
««E©{S^-fe/PttVkTO*Jfett»<)fc5tt^x 

5 0 Sfc, HI— fe/M^*5V^*«IsljftSr#< U 1®* 
[0 0 7 6] mM<Dmm2. H4tt*«M^J;5|aftO 

^ffi2oig«)*feSrSipj-r5iaTfo5o it 
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2 0lEttt LTO»S:Rtt*< ifc«E<&Rj£|cJ:o 
flJE&7£VCPX, vcPY&waiatft^Sr^Lfcfc^ 

[0 0 7 7] ^r-^II^»&f±ftffi0^fc3*«^ 
JE#«4M-5»&tt, Vk^V s/1 OlcftS "STfgttfc 

[0 0 7 8] ^R£^<&*"?» 
m S:*J»-t" £ t V n« }g Sr«SI"t" 5 *: ~C 

[0 0 7 9] ^ife^^fig 3. H5 tt3616^»ffl 3 <omm 

[0 0 8 0] H5t?tt»2<o«ffiffivkSr^r5H«' 

TFETll^OFF, FET 1 6^0NLtt tl^K 
^L<«^atUTFETl 7£ON£1-£o r.ixK 
n^V-f-2 80x^*-#, FET 17, a 
>f;l/2 0, FETU^V^ ^i5«8l£ 
L*6» /V 2 0 ICfl y T ? ^ Ufcrc^V^- 
dSffxfettao #^^^E-CFET12*ONt5t 
Wl^FETl 75rOFFtt^:tt N =i^J^20\Z. 

&ftbiX?<< ^/Fi)>bSSFET 175rONt 
[0 0 8 1] ISIflUc^^ ?y^HTFET 1 3#OF 
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F, FETlS^ONt^f KI^ItlTFET 

feJX, ^ §^It»FET 1 4i50N"t*59tra^fc 
FET1 SSrOFFt U a-Y^Vl 9©^-*^— Sr^ 

^y^J^^yfyf 2 7tat£fettT^53& l 9<^ 

[0 0 8 2] #S?J£o^lS 3 ttSfe&fc<D^flg l i fttk L 

F E T 1 7 N FET1 5<0ON*>f 5 V^£rfbL 
fc*:tt"Ctt*>3*^ ^^2 0, 9lcatt5« 10 

45 8 *J60»ffl"l rttFETl 7, FET15CDON 

9fcft#U FET17, FET1 5 OB#IHTO*J»tt 

[0 0 8 3] fi, 3-f;l/19, 2 0I^EiR3>"7*-> f f-2 20 
[0 0 8 4} 3Bft(0»«4. H6tt, PDPgfSOW 

^ffift, Hi ewt^yX^ ^W«B5 o 
Tfc5„ ®ot, KT^KWfcfc^-CHHi 30 
[0 0 8 5} HffttffWiX i ( i =1.2. •*-n) , fif 

[0 0 8 6] (Uts/ hWFfl) *1\ ry-feyb»Hj 

t?tt, ±TO?II«pWJ tfT«SYt©IBI^ £E$£ 40 

[0 0 8 7] (r Ku^JBIB) Hk\^ rrKu^WBBj 
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iXtMrttfiiYKittVx g + vys comfc^EPiD;* 

[0 0 8 8] (tEmftttfflRO) * Lt\ rjt^gctt^ 

V\ 1"/j;i?t>, H1^«T«X.H:, FET15-18B 
*3fctr-^Sr2ol^fiJLtr— ^flttSr/>S< 

*J»0>»*4fl>tt*B:, IBl**WWB<o*DfflXV»}W 

[0089] rvu^mno»7m^btmtstmmwi<o 

*f|=fcJ:o"CttlmsecEJl±t*«r^ft<, TK^» 
M^**Lfcffim«Wf±ttt^fiF*L<tV\ tot, «e 

fcjavvt* i <om&&-ehz> v s «*t -c^Rt^L 
[0 0 9 0] ^co&, *#/^^Sr*»©«BE*Sr#"#- 

[0091] m&&nMK»T#ii*h&<D-9'7-7<<—/i' 
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fcv\, y-fesx h/<^*T^»BB* s *VN»&tt, 

± y hmmc**£mzff 5 . r. t a.- * 
[oo92] uteris 5 . mm<D]&m s k»5 

5 0 »ii5«, aK^SEao«»*AlB|iK[B]««: 

[0 0 9 3] ttfflSn5^^ttll*«)»lBi 
Hi 6 fcHC"CJ:v\ H7ttro«WOS61S©Jgffi5T 

^-hrfo^o H7fc:*3^T, PDPttayf^tCP 
^^^nTV>5c Sfc* FET51-FET54^ 
s/^T?/^l/^Sr55it"r5lll», FET55W 
FET5 6(0|i|iR^ 1*83^^6 1, 6 2W 

5 0 *»«A0iRlHlBttCPfc^^»4EIB*2:»U 

&MK*tt**vrV^ 0 H8^tttV5 1-V5 6B 
^tl-^tlFETS 1-FET5 6 <D#^— hAHF-K^MD 
S^aK!ttf&-g-«JES:*fo *fc* BH8t<OVCP» 30 

[0 0 9 4] 5 Vr/Ad&^T, FETSltfON 
^6>OFFte<£5t«Rd»6,0«ffiflti(&^fc*«o H«F 
|£, FET5 5frON\Cte%fcfrCP\C^^-i/£tL± 
mm* F ET 5 5 Srii D SS!«ttJ!:R|Ei-5 i 5 *h*» 
5o #4 ^^BtBFETS 3»±tfFET5 4#0 
Nft«8*OT*S«aEtt^ -f i^F ET 5 4St>'F E T 5 
3, [EI&FET5 5, K7 1, #I^;V6 2 

tt, F E T 5 3 } 5 4)55ONT?*)5fc«>CP©p0*H*a 

T?F E T 5 4 frO F F i * 5 fcftSSE LT^*l#fi«8E 

hwcpi^mu^So ^ 5 v^D-ecpic^ 

^^AW»|:FET5 2^0FF, EWfcFET5 6 

% cmmm^&mmtm^L, ^^±mm^ ..so 
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[0 0 9 5] r©±5fc«a»l»S:Rtf\ s<jv*t'</i> 
^OMlcCPSrGNDlzi^^^-t-SSBBBasfcafc 

[0096] nus^is 6 . sit, ^mommomm 

*4 (FET) 5 7, . 5 8&i!inLTKttSr.fc-C 

BIO f£tt#F ETO^— Hfe»X^<*/vW*BottEE 

fC^LV^ ^^yFET53W>^^FET54(^) 
ON*>r5V^^sa^!£6>4V^J;5^brV^5 0 FET5 

SriioTPDPlJ:aE«UTV^>b<oSrffift^^^ S 

(rrtfttBCBB) tFET57, ^d--K7 3 % * 

Hi, FET5 6WN^6Ii^^K7 2, * 
ga^A^e liiUPDPI^f LTV^tOS:, ^ 
^^y^FGF^FET58, ^>ft-K7 4, 

ttGND«ffifci-5*:*j-C3tc< £V&im#}\m&-PZ>jj 

Eoi/i oaft-efci?, «x.tf«K«EESri 8 o vt 
L/c®^ -^-Y^l 8V-ca«E-r5K3&fc-r*tfl± 
v\ **«(D»«B^j:tLa, r^«#^fr(0&«j Sri 

[0097] ^/c, i6Jso»jgn^Lfc<t pfcaas©" 
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[oo9 8] *n*©»»ttat?i*«a©*a«* 

lElitZlHl^SrftifflL*r, JS«p^^Sr«l<0«E*fe»2 
[0 0 9 9} »Ii7.. HI ltt£<D»W©SaS$> 10 

JgJ87 0JEftiaBSr^-rBI"C*)a« 7 -en* 

fi3-f;WLp34S»jttSti^5 0 0 1 2 ttHifcco^fli 7 
©7^9X^7*^ ^^W^^«E»*^*>*o FE 
T 5 6 &*is-r £ t , CPOtEti*S3^^6 3 fc» 

a, cpt *ig'a-f )\» est ommmm~$m&M®& 

©*H«lBIWaE***Sn*:«»fcftS. ?4*-Y 20 
«*fi3^V6 3|£tt*;h,fcV^6>," t xEJLRttCp p 

*tt##«Htt©*?*tt#K: i o Tfls 9 ffl UX V n 5 It 

6, »0»IIB5, 6©«4«»t40N/OFF?>f5 30 

& L 5 £ -a S ©^/u* §rmai StSUJcK 5 £ k 4 < ft* 

[ o 1 o o j **5 V inf a 2 o«*ttffl»*sig 
BAio«m i-ftfc^A lOftfc!9{^:A2Srfflv^5 
iiiStt^fcD, GND^lTCpp, LpSr 40 

[oioi] mmomms. 8fc«5 

IU&4 l<B«K«JEfc iTVh 1, Vh 2, *5it> f Vs 



11-282416 

22 

[0 1 0 2] Eli 4ttx«ffifcB*D*ixa«E»JBvc 
PXfcY«ffi»JiE|lADSn*«Eft»VCPY, XtW8* 

1 OIEIV s b BWIfc, SEEVhl, Vh2Sr*«A* 
b*#Sbrir2©SJE#[ «r#5. *H 

[0 10 3] 94 K >9'A~~94 * ^Bld&^T, ID 

mm^w^-r^o fl*tf, vhittisovm. r 

-£r**SU 94 5 i^DTIlifclslB^JfcU Vh2 
<0«Efc«l*>&flHl^3. #J^tf, Vh2Bl70V 
-?fc£ 0 vh i-eft«L*^ofc-t:^-ci.-o»«^iffi/j: 
■fe/uttifefciaWfcVh 2ffliD#IB + -C*>5*'f 

s^E^ss^-tsrtt-t-So wsts 94 - 

Vs<OmESr««36 i e>*il&"t-5o V stt««XLtfl 9 0 v 
/CfcD* ^tU-cfc »9 Vh 1, Vh2Tftt"Cl4^ofc 
■r^TO-fe^^ftft-TSo Y«ffit)Xflffii:lRl«lc«E 

[0 10 4] ntLfcit), Hi 4(c^i-J:5(-*3fe«JR 

m^KX^O, Vhl-Vs*Tt;ug#^3ftttE* 

19, (Vhl-Vhl) (Vhl-Vh2) (Vhl- 
Vs) (Vh2-Vh2) (Vh2-Vs) (Vs— V 

s) (DemvvhZo ^p-t^«)4»Htr»«u^< < 
^StirL*ofc-fe/vtt (vs-vs) tML, 4k 
mL J M-<^§tufcir/vn (Vhl-Vhl) -xttkm, 

Vh 2^ftJ:*ffiili«ffiO+**^o^/WS^*|j:Sca 

[0106] »*<o»tti-^2(oj;5te[aiRia»-ca« 

8 £0 J: 5 fc**0«BEffl*Sr^r+5ttl 
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SrttWIEK:J:**EEKn <45-^v\ tto 

* 3 *: » iceqr = * h WMD"f3 i V ' 5 fcjfttt fc 5 1> © 
©, *««*8r«ilia»6>(IMW5rt*"C*5*:»^- 

[0 10 7] (Sj, 4^©jBffiTttfl;ltt$lfe©&fii 

i;i:fctt5^-*i©»m^i8teo^T&9iLfcas. 

*ll© J; 5 KSmffi±f£©tt®$ra£SB L, 5 
[0 10 8] 

H(c^l©&SSrffip*5)^iOttjEtti:, ^2<0&« 

srfi 1 5 n 2 omfffit t z>m.W'<ji>x ciot 

-^WfcfratWS r. t 

!K B«fO-r^tr-^^|cJ:5a*i9»«WlU &«© 
[0 10 9] M#*2te«SS5Sll»::J:*i.tfx «^i«^Sr 

[0 110] 8S*3®3lc^5«WJ::J:ixtfx ffll#*2|j: 
g i "f 3 £ i: V^«ft£i!&T;&®©$^©iS^ t>© 
[Olll] tt*«4|::ffiS891i::J:*iA W#*2te 

r. k ff"C * 3„ 
[0 112] M*g6tcfll3JB93i::J:*ttf* 

[0 113] st#^6K«53§95(-,}:*u£, _h!3g5 1 © 
JWI18 J: W±E* 2 ©ifc*tt*»BttP*E±#©ISrtre 

* 13 > ■**©"tA'OJicm#-f 5 Lfc t>© t * 
*J:5fc, ±E*l©mEltfc±lB&2©mEtt«:R£ 

Ate 6> < r t 5. 
[0 114] »#«7|c«5»WlcJ:*ltf, ±1E3S2© 
«Etttt*/Mt«P«E«±i: U JbE* 1 ©«ff{ttt^ 

[0 l a 5] »**8K:ff638«|c±*ui, -blESgl© 
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mffffiSria:«-t-'5©r > lHJBfcfcDOJWE**** 

U l|s]fcfc»P©;fifc@©®5fc®S£Tff iriiSfS 

[0 116] »^9fcfli5»91te**btf, ±IESS2© 
®E<ittt-tiESS 1 ©*EE*©I* 1/10 UTFi »f 3 

r. t rmmz-tkm z&m-v % 3 . 

10 [0117] 1 0 {^S^BJtC ifttf, jflit^U 

5 *£f 5 «£ k WMfr h ©mm t *«j o « x. r Ti^fiS; 

L> «SMtAigttl§l»H: < t!3 354i-5«BEas3itt«|c± 

[0118] it*iii ifc««»wfcj:^tf» tmnm 
20 tot-fa wi-c, r K^JHM4»feit»iWt 

[0 119] IS*5l 2K#53PJt-i:ftf£, *ifip»m 

»ra©»fflH:, ±ih«i^^ tt±tE^ 1 (Dnizmtctf 

[0 12 0] RjR3®l 3jc«5*WtJ:n«, IS*«i 
4l^H*«12 0S»*ittffioT, Htit^2 

"C, iS*«l75Sl 2©^n^©a*Sr*-t-57 , 7X 

[0 12 1] 4fB«©7*yX-rx^^.7'W^ 
jM/©WBiE]|&fc:J:*itf. Sfe?«*«aoiai|RiaK»«Sr 

^ k ©M lc|tmit±{*:©Sc« SrWSI'f 5 
■^D©fr±fflKSrK^/c©^ S«Ws£«s:©ttm^?ill 

[O 1 2 2] it*^ll 5fEa©7'7X-=rv :? ^^7-W^ 
^/w©iglb!Hl^fcJ;tbli, it** l 4 fE«©ft:ihfflRB 
40 Sr. ±iam«iraSfi©Scm^f-^±i-5*M«»ftSr±iE 
^^«^@|g©^>f v^>f s/^^^LXS»g$^rfc© 

5Emi"5 r t -e#5 r. t ic Lfc©T, 
««ff±#©iwi*fliiifcii»-?# a 1 1 tj(cm*©fij 

[0 12 3] 6E^©7'7X-7x^7.7*W^ 

mffifJ$fi©&«^l-%4i-5*Sm»fESr±fB31»S^^ 
y^Sr^- L-T3SflS$*fc©*,m®Pfl^*(^5El;i-5 r 
50 t^#5wtlcLfc©f, ^«^f±#:©Sfe®Srf|^i-5 
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[0 12 4] »Jft£l TfEfcWT^X^x-f^W^ 

jvwmshmmz. otitis ±fs&&=*'{ Mz.&.mz&j& 

[HBOttHtfelMJ] 

[01] JHtO»llK*8^^^^IS 
■0*«b«*iaiDllBl60*jsa«r»W1-*^»©ia"C*» 10 

s. 

[0 2] ilOllll!:#57 , 7X7T^7'WS 
[0 3] <|#R¥9-2 7 1 4 5 Z\-C7F£iCl1Zfflh'<fl' 

[04] iffiOM2i:i57 , 7Xv7 ; ^yNS 

[05] H16^ffi3^57*7X^7 ? -f ^T'Wg 20 

[0 6] Hi|0^4|!:^57 , 7X^7 :f ^^^W^ 
[07] ^©^KStC&ST'yX^T^T'Wg 

a. 

[0 8] Hlfe<D^5(^^7 , 7X^x-<^7*WiS 30 
fi©K»®EE«Jgarjj*-?-*'r S^^^r— hT?*><5. 
[09] ^li(73^fi§6|C#57'7X-T7 r ^^7"W3S 

5. 

[0io] Hffiw^fgeK&s^x-^T^^W 

KB©Blb«BE»»«:jj*1-*'f 5 bffeSo 
[011] 7 ^#57*7X^7'^ ^7*W 
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So 

[012] ^JS<0^fli7l^57 , 7X^x^^7'W 
SHl©WW5Ffe«:ttW?"$fc©©» «B«ffi«»XlMt 

[013] jat©»*8te«57'9Xv9 , -f^7'w-f 

[014] Hl©fi8i:i57 , 7X-7f^ ^7*W 

[015] ft#©£8ttie7 , 5XT7 !f -r xt*w 
©#3tSr*t«ftBltr*>5. 

[01 6 ] ^©SSKST'y^^x-f wf /^/w 

[017] »©SStS7 , 7XTf^ W 

[018] ^5t5©7'7X-7x-f ^^WgflciSt?!! 
#MS©«$m#li]&lE]&©«;&£fftBJ1-3 fcfc©^-? 
<fo<5 Q 

[Hi 9] tSsKO^^X-r-r^^^WKa^fiRai: 

10, 10 1 ^Xvf^^^W^/V (PDP) 
2, 2 0 2, 3 0 2 «&S;tJ[Hll&[H)B& 

4 i sagiHiss 

C P 7 7X-7f>{ W /<*;K^)tSB8i 
51, 52. 5 3. 5 4 ^>T^^^S/^ 

5 5, 5 6 EUR*^ s>f* 

5 7, 5 8 j&U*^ vf- 

6 1, 6 2, 6 3 #83^^ 

Cpp %^m.^T^ 

Vk,*Vhl, Vh2 »2 0fltl£<|[ 
V s £ 1 OflJEfii 
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Partial English Translation of 
Japanese Patent Laid-open 
No. 

5 . - -Omitted. • . 

[Problems to be Solved by the Invention] 
(Luminance Distribution) 

In the discharge mainly caused with externally applied 
10 voltage, discharge is caused by application of a determined 
potential, so that the discharge intensity is restricted by 
the discharge voltage specific to cells. As a result, cells 
with low discharge start voltage have high luminance, while 
cells with high discharge start voltage have low luminance, 
15 in other words there are variations in display. 
(Macro-wise Peak Current) 

A PDP is a set of multiple cells. When discharge is 
caused at a time during a sustaining discharge period, even 
with small discharge current for each cell, the current 
20 instantaneously passed across the bus electrode and circuit 
common to the cells is extremely great. This causes a 
resistance drop at the base electrode or an increased loss by 
the circuit impedance, and the voltage drop causes a reduction 
in the margin. 

25 If only the discharge caused mainly with externally 
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applied voltage is used for driving, voltage corresponding to 
cells with high discharge start voltage (cells less easily 
discharged) is applied for control, and therefore more than 
necessary current is passed across cells with low discharge 
5 start voltage. Therefore, the larger the discharge start 
voltage distribution among the cells in the panel is, the 
greater will be the resistance drop at the base electrode and 
the loss by the circuit impedance. 
(Micro-wise Peak Current) 

10 In view of discharge current passed across one cell, the 

discharge current is desirably small. If the peak current 
increases, ultraviolet rays used to excite the phosphor are 
saturated to the current , and therefore the emission efficiency 
is lowered. Here again, if the discharge start voltage 

15 distribution among the cells in the panel is great, voltage 
should be set on the basis of cells with high discharge start 
voltage and cells with low discharge start voltage suffer from 
a great loss in the discharge itself in addition to the loss 
at the base electrode and the circuit impedance described 

20 above. 

(Voltage Margin) 

Therefore, in view of the foregoing, the optimum 
discharge should allow minimum necessary discharge current to 
be set uniformly for each cell. This however suggests weakened 
25 discharge, which could cause a reduction in the margin. 
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Particularly at the beginning of a sustaining discharge period, 
there are only a few space charges, while the discharge start 
voltage is high, and therefore discharge can hardly be 
maintained. Since the display history is reset at the end of 
5 the sustaining discharge period, such weakened discharge is 
not enough to secure stable margin. 
(Circuit Configuration) 

If a parallel resonance type recovery circuit is used 
to induce self erasure discharge, a conventional circuit 

10 configuration per se is not suitable. The parallel resonance 
type driving circuit does not provide an inactive period to 
maintain voltage suitable for the self erasure discharge mainly 
with wall charges between pulses, and therefore the self 
erasure discharge is less easily caused. If auxiliary voltage 

15 pulses are applied to induce discharge mainly with wall charges , 
only the use of the above-described, parallel resonance type 
driving circuit cannot achieve this, and another power supply 
and another switch must be used for producing the inducing 
pulses. 

20 The present invention is based on the above, and it is 

a first object of the present invention to provide a driving 
method allowing wider selective range for discharge and free 
from luminance variations. 

A second object of the present invention is to provide 

25 : a driving method according to which the peak of current is 
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lowered so that the resistance at the base electrode and a loss 
by the circuit impedance are reduced, in other words, a driving 
method with improved .discharge and light emission 
efficiencies . 

5 A third object of the present invention is to provide 

a driving method free from a loss in the voltage margin if 
sustaining discharge is weakened to reduce the luminance 
distribution, and the peak current is distributed. 

A forth object of the present invention is to provide, 
10 in a parallel resonance type reactive power recovery circuit, 
an AC-PDP driving circuit which allows an inactive period to 
be easily obtained between pulses so that self erasure 
discharge can more easily be caused. 

A fifth object of the present invention is to provide, 
15 in a parallel resonance type reactive power recovery circuit, 
an AC-PDP driving circuit capable of forming a voltage pulse 
to be applied as auxiliary voltage in order to make better use 
of the self erasure discharge. 

20 . . .Omitted. . . 

[Embodiments of .the Invention] 
(First Embodiment) 

Figs. 1 and 2 show a first embodiment of the present 
25 invention. Before the embodiment is described in conjunction 
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with these figures, the difference between driving by 
"discharge mainly with externally applied voltage" and driving 
also using "discharge mainly with wall charges" described in 
Japanese Patent Application No. 9-271458, prior application 
5 by the inventors will be described. A feature of the "discharge 
mainly with wall charges" resides in alleviation of voltage 
distribution in a panel, and a resulting reduction in luminance 
unevenness in the plane (display unevenness) . This is because 
if there is a distribution in discharge voltage among cells 

10 in the panel, for example, a number of wall charges 

corresponding to the discharge characteristic of each cell is 
formed before ending the discharge, and therefore subsequent 
discharge mainly with externally applied voltage allows the 
cells to have equal light emitting intensity. More 

15 specifically, if sustaining discharge is executed only by the 
"discharge mainly with externally applied voltage," the 
applied potential is fixed, so that the discharge intensity 
differs by the number of generated wall charges between cells. 
Meanwhile if the "discharge mainly with wall charges" is 

20 applied as well, automatic adjustment is achieved so that for 
cells whose discharge voltage is high (less easily discharged) , 
discharge mainly with wall charges is small, and for cells whose 
discharge voltage is low (more easily discharged) , discharge 
mainly with wall charges is large. 

2 5 This would be based on that the "discharge mainly with 
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externally applied voltage" is caused by predetermined voltage 
applied twice per cycle. Meanwhile, in the driving also using 
the "discharge mainly with wall charges," discharge is caused 
four times per cycle, for twice of which the discharge intensity 
5 can be selected arbitrarily for a cell itself depending upon 
the characteristic of the cell, in other words more choices 
are afforded in discharge. 

Furthermore, when the discharge mainly with wall charges 
is also used, the light emission efficiency can be improved. 

10 The AC-PDP has lowered emission efficiency when the current 
density increases because it is typically driven using a glow 
discharge region. This is described in detail for example in 
Mikoshiba, PLASMA DISPLAY SAISHINGIJUTSU (plasma display 
up-to-date technology) , ED Research, 1996. When discharge is 

15 maintained only by discharge mainly with externally applied 
voltage, the voltage must be lowered to a level near the margin 
limit for increasing the efficiency. Meanwhile, if discharge 
mainly with wall charges is used as well for sustaining 
discharge, the wall discharges are reduced by the discharge 

20 mainly with wall charges, so that the driving takes advantage 
of space charges. The voltage for discharge can be as low as 
possible, while the space charges are used to secure margin, 
so that the current density can be lowered, which provides high 
efficiency. 

25 The method of obtaining high efficiency by using the 
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"discharge mainly with wall charges" as well is disclosed by 
Japanese Patent Application No. 9-271458, prior application 
by the inventors, and a more specif ic driving method and device 
therefor will be provided according to the present invention. 
5 The first embodiment of the present invention will be 

now described in conjunction with the accompanying drawings. 
Figs. 1 and 2 show a reactive power recovery circuit and a 
specific driving method according to the first embodiment. In 
Fig. 1 # since the discharge cells in the PDP are capacitive 

10 loads, arbitrary adjacent discharge cells are expressed in the 
form of capacitance components CP related to the discharge 
cells in the schematic representation. According to the 
embodiment, a series resonance type reactive power recovery 
circuit is used. As shown in Fig. 1, the capacitance component 

15 CP, i.e. , one end of the X electrode of the PDP has its drain 
terminal connected to the source terminal of an n-type MOS FET 
11 (by symbols representing a switch and a parasitic diode) 
connected to a supply Vs (Vs: sustain voltage). The source 
terminal is connected to the drain terminal of an n-type MOS 

20 FET 12, the source terminal of which is grounded. Note that 
both MOS FETs 11 and 12 together with the parasitic diodes are 
hereinafter referred to as "FETs" and this applies to the other 
MOS FETs in the following description. 

Such FETs 11 and 12 form a part of an X-electrode driver 

25 circuit 141 (see Fig. 16 ) (constituting a main line across which 
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display discharge current is passed during sustaining 
discharge), and operate as clamp switch elements to hold 
(clamp) the potential of ;the X-electrode at the level of power 
supply potential Vs or the ground potential in response to a 
5 driving signal (gate voltage) applied to the gate terminals 
of the FETs 11 and 12. Note that these clamp switch elements 
are referred to as "clamp switch elements 11 and 12" using the 
reference numerals of the FETs 'included therein. A driving 
IC 142 is in a conductive state during the sustaining discharge 

10 period, and therefore is not described. 

Meanwhile, one end of a Y electrode is connected to clamp 
switch elements 13 and 14 including FETs 13 and 14 provided 
in a Y-electrode driver circuit 15 (see Fig. 16). 

The circuit 2 in the part enclosed by the broken line 

15 in Fig. 1 is the reactive power recovery circuit (which will 
be hereinafter also referred to as "recovery circuit 2" ) . The 
recovery circuit 2 may haye the same configuration as that of 
the conventional series reactive power recovery circuit (see 
Fig. 19). Note however that diodes 25 and 26 are connected 

20 in parallel to recovery capacitors 27 and 28, such that the 
recovery coils 19 and 20 serve as a cathode, and a GND serves 
as an anode. 

A method of driving the PDP 10 will be now described 
according to the timing chart in Fig. 2 showing the voltage 
25 waveforms of pulses during a sustaining discharge period (a 



subfield) together with Fig. 1. Note that the potentials Vll 
to V18 in Fig. 2 are driving signal voltages applied to the 
gate terminals of the FETs 11 to 18, respectively. Reference 
characters VCPX and VCPY in Fig. 2 represent voltage waveforms 
output from the circuit and applied to the capacitance 
component CP of thePDP, i.e., the X-electrode and Y-electrode, 
respectively. L represents a light emission waveform. 

Note that the potentials at the X-electrode and the 
Y-electrode during the sustaining discharge period are 
particularly relevant according to the present invention, and 
therefore the potential of the W-electrode will not be 
mentioned. A DC pulse may be applied at the intermediate level 
to avoid discharge with the X-electrode and the Y-electrode. 
A set of VCPX and VCPY as one cycle is repeatedly applied for 
an arbitrary number of times to obtain luminance. (Fig. 2 shows 
pulses for one and half cycles in a certain timing.) 

In the timing A, the FET 12 is turned off, and then the 
FET 15 is turned on. Thus, energy stored in the recovery 
capacitor starts to be released toward the panel CP through 
the FET 15 and the resonance coil 19. Accordingly, the 
potential of the VCPX starts to rise. During this period, the 
FET 15 is temporarily turned off in the timing B. At the time, 
one end of the diode 25 is connected to the coil 19 and the 
other end is grounded to GND. Therefore, if the FET 15 is in 
an open state, the loop (circuit) from the GND to the diode 
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25, the coil 19, the panel CP, the FET 14 and back to the GND 
is formed, so that the voltage Vk (the second voltage value) 
for the panel CP can stably be secured. 

In the timing C, the FET 15 is once again turned on, and 
5 the remaining energy of the recovery capacitor is supplied to 
the panel CP. In the timing D after sufficient energy is 
released, the FET 11 turns on, which allows the voltage at Vs, 

1. e., the first voltage value to be supplied from the power 
supply and clamped. Thus, the sustain pulse is shaped into 

10 a waveform having multiple voltage values. Note that in Fig. 

2, the FETs 11 and 15 are shown in timings not overlapping one 
another, while they may be in overlapping timings . Conversely, 
the waveform can be more stable when they overlap for about 
several hundred ns . 

15 In the timing E, the FET 11 is turned off and the FET 

16 is turned on, so that energy stored in the panel capacitance 
CP is moved to the recovery capacitor 27 through the coil 19, 
the diode 22, and the FET 16. In the timing F in which the 
current has been passed sufficiently, the FET 12 is turned on 

20 so that VCPX is clamped to the GND potential. The FETs 16 and 
12 may be turned on in overlapped timings similarly to the above 
case . 

Thereafter, in the timing F # as the VCPX attains GND, 
the FET 17 is turned on, and VCPY has an increased potential. 
25 In the timing G, the FET 17 is turned off and again turned on 
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in the timing H, so that there arises a step in VCPY at the 
potential Vk. After the energy in the capacitor 28 is fully 
moved to the panel CP in timing I , the FET 13 is turned on and 
the VCPY is clamped to Vs . In the timing J, the FET 13 is turned 
5 off, while the FET 18 is turned on, so that the energy stored 
in the panel CP is moved to the recovery capacitor 28 through 
the coil 20, the diode 24, and the FET 18. In the timing K 
in which resonance current has been fully passed, the FET 14 
is turned on, and the potential of the VCPY is clamped to GND. 

10 The timing K is identical to the timing A, and the above series 
of operations are repeated for a specified number of times. 

During one cycle described above, discharge is caused 
four times altogether between the timings B and" C, D and E, 
G and H, and I and J. This could be interpreted into two 

15 depending upon the voltage level of a stepped pulse waveform, 
more specifically the levels of the first voltage value Vs and 
the second voltage value Vk. . 

(Case I : Vk ^ minimum sustain voltage) 

Now assume that the second voltage value Vk is 

20 sufficiently high, and for example Vk ^ minimum sustain 

voltage is established . The panel CP is a set of multiple cells , 
and therefore discharge voltage varies among the cells . Cells 
with low discharge voltage (more easily lighted) may be 
discharged at Vk, while cells with high discharge voltage (less 

25 easily lighted) may be discharged at Vs. When one-point 
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light-on start voltage is Vf 1, all-point light-on start voltage 
is Vfn, one-point switch-off voltage is Vsml and all-point 
switch off voltage is Vsmn,. the margin for cells with low 
discharge voltage would be in the range from Vsmn to Vf 1, while 
5 the margin for cells with high discharge voltage would be in 
the range from Vsml to Vfn. The margin for the panel is of 
course in the range from Vsml to Vf 1. While the voltage varies 
depending upon the panel, it is typically as follow: Vfl=210V, 
Vfn=230V, Vsml=155V, and Vsmn=135V. For the setting voltage 

10 Vs , i.e. , the first voltage of about 160V, the cells with high 
discharge voltage emit light at a low luminance of a level 5V 
higher than the lower limit of the margin, while the cells with 
low discharge voltage emit light at a high luminance of a level 
25V higher than the margin. Therefore, if the second voltage 

15 value Vk is set to 140V, the cells with high discharge voltage 
cannot be discharged at Vk but discharged at Vs, while the cells 
with low discharge voltage are discharged at Vk. In this case, 
both kinds of cells operate at a level 5V higher than the margin, 
so that equal luminance is provided. 

20 Note that the cells with low discharge voltage do not 

necessarily light on at Vk, and the cells with high discharge 
voltage do not necessarily light on at Vs. Depending upon the 
conditions of the cells, the lighting on at Vs and Vk may 
alternately be repeated. Discharge voltage is obtained only 

25 at Vs according to the conventional method, while according : 
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to the invention, the intermediate voltage Vk is provided, so 
that discharge can be performed based on any of the combinations 
(Vs-Vs), (Vs-Vk), and (Vk-Vk) . More specifically, depending 
upon the discharge characteristic specific to a cell, the cell 
5 can be discharged with discharge voltage arbitrarily selected. 
Thus, cells discharged at Vs or Vk are present, and therefore 
the light emission waveform L in Fig . 2 is shaped into a waveform 
to emit light twice at a half cycle of the sustain pulse. More 
specifically, the first discharge is caused at the first 

10 voltage value Vs and the second discharge is caused at the second 
voltage value Vk. The discharge current is thus distributed. 

As a result, the luminance unevenness, the loss by the 
base electrode/circuit impedance, and the reduction in the 
discharge efficiency can be alleviated. 

15 A power supply potential other than Vs may be provided, 

or the recovery current divided into two steps may be divided 
into three or more steps for .supply.. More specifically, the 
sustain pulse is shaped into a waveform having not only one 
voltage value but also multiple voltage values, and then the 

20 discharge is caused at the voltage values , so that the discharge 
can be performed with significantly increased selectivity and 
an increased effect results. 
(Case II: Vk ^ Vs/10) 

Let us now assume that the second voltage is sufficiently 
25 low and Vk ^ Vs/10 is established. In a region where the 
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setting voltage Vs, i.e. , the first voltage is relatively high 
or space charges are made good use of to lower discharge start 
voltage, self erasure discharge is caused. Vk is applied in 
the direction to intensify the self erasure discharge, the 
5 intensity of the self erasure discharge (discharge mainly with 
wall charges) increases. If the supplemental Vk is too high, 
wall charges generated with the preceding Vs are excessively 
reduced (inversion could be caused in some cases), and 
discharge cannot be sustained if Vs is applied next. Fig. 3 

10 shows the self erasure aiding pulse voltage value corresponding 
to Vk and the light emission efficiency with the voltage 
disclosed by Japanese Patent Application No. 9-271458, prior 
application by the inventors , in which the maximum value of 
Vk is 17V, and a margin could not be secured at a level higher 

15 than the level. The maximum value of Vk depends on the panel 
structure, and is about 1/10 times or less the setting voltage 
Vs (in the margin range from l,55y to 210V in the Case I). 

The difference between the Cases I and II will be now 
described. In the Case I, discharge is caused twice per one 

20 cycle in each cell. More specifically, a cell discharged once 
with Vk cannot light on with Vs thereafter. This is because 
the discharge with Vk causes wall charges to be stored in the 
reverse direction, so that voltage at a level to cancel them 
should be applied in order to once again light on the cell. 

25 The voltage is for example about 2Vs, which could never be 
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generated according to the embodiment where the difference 
between Vk and Vs is as small as Vs/4 or less. Meanwhile, in 
the Case II , cells with low discharge voltage are discharged 
with Vs, and again discharged with Vk in the next cycle as a 
5 lot of wall charges are formed, and therefore the same cell 
should be discharged four times per one cycle. Also in this 
case, the general light emission waveform is as denoted by L 
in Fig. 2 and the discharge current i-s distributed. 

In order to further clarify the difference in the emission 

10 state described above, the Vk potential may be changed while 
Vs is unchanged. If the Vk potential is gradually raised to 
the Vs potential, the discharge is not interrupted, and light 
emission with Vk and light emission with Vs are combined 
analogue-wise, it would be the Case I. Conversely, if there 

15 is a voltage level at which the light emission with Vs is 
gradually weakened as Vk is raised, and discharge is gradually 
delayed and interrupted, it could be the Case II. 

Also in the Case II, light emission with Vk is weak at 
cells with high discharge voltage (no discharge in some cases) , 

20 light emission with Vk is more intense at cells with low 
discharge voltage. The discharge can be provided with 
selectivity though not as selective as the Case I. The 
discharge number is increased in the same cell, and the peak 
current per one discharge is lowered, so that the light emission 

25 efficiency in discharge is equal to or higher than that of the 
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Case I. 

(Second Embodiment) 

Fig. 4 shows a method of driving according to a second 
embodiment of the invention. According to the first embodiment , 
5 the second voltage value is provided by interrupting the 
current supplied to the panel from the reactive poser recovery 
circuit in the Cases I and II. However, light emission can 
be distributed by voltage setting without actively providing 
a step as the second voltage value as practiced by the 

10 conventional method. Fig. 4 shows the voltage waveforms VCPX 
and VCPY and a light emission waveform in such a case-. 
Discharge is caused once during the energy supply from the 
recovery circuit to the panel capacitance, in other words- while 
the voltage rises , and caused again with voltage applied from 

15 the power supply after the energy supply from the recovery 
circuit is interrupted. It is an object of the present 
invention to distribute the discharge current and lower the 
peak current, and therefore some effect can be achieved if the 
discharge current can be distributed with the conventional type 

20 reactive power recovery circuit rather than shaping the sustain 
pulse into a form having a step at the second voltage value. 

The Case II particularly depends on the changing speed 
of the voltage and if the voltage changes at a speed lower as 
compared to the discharge delay time, the discharge mainly with 

25 wall charges is reduced to the minimum necessary level. 
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Conversely, if the voltage changes equal to or faster as 
compared to the discharge delay time, Vk ^ Vs/10 could be 
established, which results in a reductionvin the margin. As 
a result, the potential is desirably prevented from changing 
5 during the discharge mainly with wall charges . 

The difference from the conventional method of 
controlling discharge only with setting voltage at a prescribed 
level can be clear when the light emission waveform is measured. 
If the light emission waveform has multiple peaks, operation 
10 should be achieved at operation points according to the present 
invention . 

(Third Embodiment) 

Fig. 5 is a timing chart for use in illustration of a 
driving method according to a third embodiment . According to 

15 the first embodiment, in the Case II, a pulse rising/falling 
at the X-electrode and a pulse falling/rising at the Y- 
electrode are desirably consecutive.-; If the GND potential has 
a step, discharge mainly with wall charges is caused at the 
step, and sufficient effect does not result. The timing chart 

20 showing the countermeasure is given in Fig. 5. Note that the 
circuit configuration or the like is similar to that of the 
first embodiment as shown in Fig. 1. ♦ 

In Fig. 5, the concept of producing the second voltage 
value Vk is different from the first embodiment. More 

25 specifically, in the timing D, when the FET 11 is turned off 
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and the FET 16 is turned on, the FET 17 is turned on at the 
same time or slightly delayed. This causes the energy of the 
capacitor 28 to start to return by the loop (circuit ) connecting 
the FET 17, the coil 20 and the FET 14, and energy corresponding 
5 to reactance is stored in the coil 20. In the timing E, the 
FET 12 is turned on, and at the same time the FET 17 is turned 
off, so that the energy stored in the coil 20 is passed across 
the panel. Since the energy is stored in the v coil 20, the 
falling at the X-electrode and the rising at the Y-electrode 

10 are consecutive. Thereafter, the FET 17 is again turned on 
in the timing F based on the determination of the end of the 
discharge mainly with wall charges , and the energy remaining 
in the capacitor 28 is supplied to the panel. 

Similarly in the timing H, the FET 13 is turned off, the 

15 FET 18 is turned on, and at the same time or slightly delayed 
the FET 15 is turned on, so that energy is stored in the coil 
19. In the timing I, the FET 14 is turned on and at the same 
time the FET 15 is turned off, while the energy in the coil 
19 is supplied to the panel. Then, in the timing J after the 

20 end of the discharge mainly with wall charges, the remaining 
energy stored in the capacitor 27 is supplied to the panel. 

As compared to the first embodiment , according to the 
third embodiment, the on timings of the FETs 17 and 15 are simply 
shifted, while interrupting current passed across the coils 

25 20 and 19 and moving the energy to the reactor for supply to 
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the panel are based on different design and concept. According 
to the first embodiment, the voltage at Vk can be relatively 
easily produced by controlling the on time of- the FETs 17 and 
15, while according to the third embodiment, the voltage 
5 depends on the coils 20 and 19 and cannot be controlled based 
on the time of the FETs 17 and 15. According to the third 
embodiment, however, current more sufficient than that 
according to the first embodiment can be~ passed for larger 
discharge current. 

10 Note that during the period in which the energy from the 

recovery capacitors 27 and 28 is supplied to the coils 19 and 
20 and the current is returned, there is no energy loss in an 
ideal circuit , but in practice energy is consumed by resistance . 
Therefore, the recycle period is desirably short. 

15 (Forth Embodiment) 

Fig. 6 shows voltage waveforms and a light emission 
waveform showing the driving waveform of v the. PDF device 50 
according to a fourth embodiment of the present invention. The 
plasma display device may have the structure of the plasma 

20 display device 50 as shown in Fig. 16, and is characterized 
by the driving method . Therefore , in the following description , 
the elements shown in Fig. 16 are denoted by the same reference 
characters . 

Fig. 6 shows the potentials of a row electrode 
25 Xi(i=l, 2, . . . ,n) , a row electrode Y and a column electrode W, 
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and the light emission waveform as well as driving waveforms 
within one subf ield. Note that by the driving method according 
to the third embodiment, as shown in Fig,;. 6, positive pulses 
are mainly used to drive the PDP device 50, while the polarity 
5 of the pulses shown in Fig. 6 may be by all means all inverted 
for driving. 

(Resetting Period) 

During a "resetting period," an entire:vwriting pulse is 
applied between all the column electrodes Wj and row electrodes 
10 Y, the display history at the end of the subf ield immediately 
before is erased, and priming particles are supplied. 
(Address. Period) 

During an "address period," address discharge is caused 
selectively at a cell to be displayed. Similarly to the prior 

15 art as shown in Fig. 17, a scan pulse Vxg is sequentially applied 
to the row electrode Xi, and the "address discharge" i.e., 
writing discharge is caused between the cQlumn , electrode Wj 
and the row electrode Xi at a cell to be lighted on. At the 
time, a sub-scanning pulse Vysc is applied to the row electrode 

20 Y. Thus, the poential difference of Vxg + Vysc is applied to 
the row electrodes Xi and Y. The potential difference does 
not cause discharge by itself, but with the described address 
discharge as a trigger, it immediately causes discharge 
(transfer) between the row electrodes Xi and Y. Thus, a number 

25 of positive or negative wall charges allowing sustain discharge* 
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to be executed only with a sustain pulse subsequently applied 
are stored. 

(Sustaining Discharge Period) 

During a "sustaining discharge period," a cell written 
5 with application of a sustain pulse between the row electrodes 
Xi and Y is subjected to sustaining discharge within the 
sub-field. Here, in the initial one cycle of the sustaining 
discharge period, the reactive power recovery circuit is not 
operated. More specifically, in the example as shown in Fig. 

10 1, the FETs 15 to 18 are not operated. From the next cycle 
on, the reactive power recovery circuit is operated, and the 
light emission peak is divided into two so that the peak value 
is reduced. During the final one cycle in the sustaining 
discharge period, the reactive power recovery circuit is not 

15 operated. In the other period in the sustaining discharge 
period, the reactive power recovery circuit is operated, and 
the driving waveform positively used for. discharge may be 
shaped into a form having multiple voltage values as descried 
in connection with the first embodiment, or the multiple 

20 voltage values of the sustain pulse may be formed by externally 
applied voltage. The fourth embodiment is characterized in 
that the waveform applied in the initial, and final cycles in 
the sustaining discharge period is formed with the first 
voltage value Vs in the sustain pulse in the other period, in 

2 5 other words a rectangular pulse is formed. 




22 



The time between the end of the address period and the 
start of the sustaining discharge period is for example the 
time for the width of address pulse x the number of address 
lines in view of the XI line. This could be as long as 1msec 
5 or more depending upon the condition, and space charges 
generated during the address period no longer exist. As a 
result, the initial part of the sustain pulse is with discharge 
delay and unstable. Therefore, the entire ^panel- must be 
supplied with space charges as soon as possible so that the 

10 discharge can be stabilized. This can be achieved by 

generating intense discharge during the initial cycle of the 
sustaining discharge period. Therefore, according to the 
embodiment , the pulses are formed only with the maximum voltage 
Vs of the sustaining power supply to intensify the discharge. 

15 For the initial two pulses in Fig. 6, a pulse formed into a 
rectangular shape only with the first voltage value Vs is used, 
while the number of pulses is not particularly mentioned and 
discharge may be performed for an arbitrary number of times. 
Thereafter, the sustain pulse is shaped into a form having 

20 multiple voltage values or the reactive power recovery circuit 
is operated in the condition to cause discharge, so that the 
discharge can be distributed to multiple occasions. Note that 
several cells to be discharged and several timings therefor 
are possible as described in conjunction with the first 

25 embodiment, while in any case, the current peak is distributed 




23 



so that each peak value is reduced in discharge. 

If there is an interval between the end of the sustaining 
discharge period and the resetting period for the next subf ield, 
similarly to the initial cycle in the sustaining discharge 
5 period as shown in Fig. 6, the last several pulses are desirably 
formed into a rectangular shape with the first voltage Vs , i.e., 
the maximum voltage value. The discharge with reduced peak 
current is weakened discharge, and therefore the number of- wall 
charges formed in a dielectric is small. If the time before 

10 a resetting pulse is long, the number of space charges generated 
during the sustaining discharge period is small, and the next 
resetting operation cannot be stably performed. This can be 
solved by forming the last number of pulses during the 
sustaining discharge period into a rectangular form with the 

15 first voltage value Vs , so that sufficient wall charges are 
formed, and the discharge during the resetting period can 
stably be performed. Similarly to the initial pulses during 
the sustaining discharge period, the number of pulses to be 
formed into a rectangular shape is arbitrary. 

20 



.Omitted. 



